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(54) METHOD AND DEVICE FOR OPTICAL RECORDING, AND METHOD AND DEVICE FOR OPTICAL 
REPRODUCING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make alignable an optical 
system to an optical storage medium even without adding an 
alignment pattern to all pages of signal light, and thereby 
increase the storage capacity and improve the data transfer 
speed. 

SOLUTION: First, signal light 5 of P polarization for retaining 
data information according to space intensity distribution and 
including an alignment pattern is obtained, and a hologram is 
recorded into an optical storage medium 10 by reference light 6 
of P polarization. Then, the signal light 5 is broken, reading light 
6 of S polarization is applied to the optical storage medium 10, 
the first hologram is reproduced as diffraction light 8 of S 
polarization, its intensity is detected by a photo detector 53s, 
and the recording/reproducing head 20 is aligned to the optical 
storage medium 10 based on the detection signal of the 
alignment pattern included in the first hologram. In this state, 
data information is retained according to the space intensity 
distribution as the signal light 5 of P polarization, one without 
including the alignment pattern is obtained, and a second 

hologram is recorded by making multiplex the second hologram onto the first hologram in a region 
where the first hologram of the optical storage medium 10 is recorded by the reference light 6 of S 
polarization. 
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* NOTICES * 

JPO and NCZP2 are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The 1 st signal light which holds two-dimensional data information according to space intensity 
distribution, and contains the pattern for alignment as the 1st hologram Where it recorded on the optical 
recording medium, next reproduced the diffracted light, it detected said pattern for alignment from the 1st 
recorded hologram and the relative position of signal light and said optical recording medium is controlled 
by the detecting signal With the time of record of said 1st hologram, the polarization angle of a reference 
beam or signal light is changed for the 2nd signal light which holds two-dimensional data information 
according to space intensity distribution, and does not contain the pattern for alignment. As the 2nd 
hologram The optical recording approach recorded on the field to which said 1st hologram of said optical 
recording medium is recorded. 

[Claim 2] According to two-dimensional data information, intensity modulation of the light from said light 
source is carried out to the light source which emits coherent light. The space optical modulator which 
obtains the signal light which holds two-dimensional data information according to space intensity 
distribution, The image formation optical system which irradiates said signal light at an optical recording 
medium, and the reference beam optical system which obtains a reference beam from the light from said 
light source, and irradiates said optical recording medium, By the detecting signal of the photodetector 
which detects the reinforcement of the polarization component of a predetermined polarization angle in the 
diffracted light from the polarization rotation component which rotates the polarization angle of said 
reference beam or signal light, and the hologram currently recorded on said optical recording medium, and 
this photodetector Optical recording equipment equipped with the recording head containing said light 
source, a space optical modulator, image formation optical system, reference beam optical system, a 
polarization rotation component, and a photodetector, and the control means which controls the relative 
position of said optical recording medium. 

[Claim 3] Optical recording equipment with which said optical recording medium is a disk configuration, 
and the optical recording equipment concerned is characterized by having the medium drive made to rotate 
said optical recording medium and the head migration device in which said recording head is moved in the 
direction of a path of said optical recording medium in the optical recording equipment of claim 2. 
[Claim 4] The signal light for 2 pages which holds two-dimensional data information according to space 
intensity distribution, respectively and by which the pattern for alignment was added only to one page The 
polarization angle of a reference beam or signal light is changed for every page, read to the optical recording 
medium currently recorded on the same field as a hologram, respectively, and light is irradiated. Where it 
reproduced the diffracted light from said hologram for 2 pages to coincidence, it detected said pattern for 
alignment from the diffracted light and the relative position of said read-out light and said optical recording 
medium is controlled by the detecting signal The photo-regenerating approach of separating and reading the 
two-dimensional data information of each page in said diffracted light. 

[Claim 5] The signal light for 2 pages which holds two-dimensional data information according to space 
intensity distribution, respectively and by which the pattern for alignment was added only to one page The 
polarization angle of a reference beam or signal light is changed for every page, read to the optical recording 
medium currently recorded on the same field as a hologram, respectively, and light is irradiated. The read- 
out light optical system which reads said hologram for 2 pages to coincidence, By the detecting signal of 
two the diffracted-light optical system which divides the diffracted light from the hologram for 2 pages into 
two polarization components which intersect perpendicularly mutually, the photodetectors which detect the 
reinforcement of the two polarization components, and one photodetectors Photo-regenerating equipment 
equipped with the reproducing head containing said read-out light optical system, diffracted-light optical 
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system, and two photodetectors, and the control means which controls the relative position of said optical 
recording medium. 

[Claim 6] Photo-regenerating equipment with which said optical recording medium is a disk configuration, 
and the photo-regenerating equipment concerned is characterized by having the medium drive made to 
rotate said optical recording medium and the head migration device in which said reproducing head is 
moved in the direction of a path of said optical recording medium in the photo-regenerating equipment of 
claim 5. 

[Claim 7] The optical recording medium with which the polarization angle of a reference beam or signal 
light is changed for every page, and the signal light for 2 pages which holds two-dimensional data 
information according to space intensity distribution, respectively and, by which the pattern for alignment 
was added only to one page is recorded on the same field as a hologram, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is recorded on an optical recording medium by making two- 
dimensional data information into a hologram, and relates to the approach and equipment which are 
reproduced from an optical recording medium. 
[0002] 

[Description of the Prior Art] Rewritable optical disks, such as a phase change mold and an optical MAG 
mold, have already spread widely. If these optical disks are compared with a common magnetic disk, its 
recording density is high, but in order to raise recording density further, there is need, such as making the 
diameter of the beam spot small and shortening distance with an adjoining truck or a contiguity bit. 
[0003] DVD is one of those which were put in practical use by development of such a technique. Read-only 
DVD-ROM can record the data of 4.7GByte(s) on a disk with a diameter of 12cm on one side. Moreover, 
high density record of 5.2GByte(s) is possible for DVD-RAM in which writing and elimination are possible 
by both sides on a disk with a diameter of 12cm by the phase change method. 

[0004] Thus, although the densification of an optical disk is progressing every year, it is one side, and in 
order that the above-mentioned optical disk may record data in a field, the recording density is restricted to 
the diffraction limitation of light, and is approaching 5Gbit/inch2 called physical limitation of high density 
record. Therefore, for the further large-capacity-izing, record of a three dimension (volume mold) including 
the depth direction is needed. 

[0005] Then, the hologram memory which combines the large capacity nature originating in a three- 
dimension-record section and the rapidity originating in a two-dimensional package play back system as 
next-generation computer filing memory attracts attention. 

[0006] In a hologram memory, in the same volume, multiplex can be carried out, and two or more data 
pages can be recorded, and data can be collectively read for every page. Record playback of digital data also 
becomes possible by carrying out digital imaging of not an analog image but the binary digital data "0, 1 " as 
"** and dark", and carrying out record playback as a hologram. Recently, the evaluation of an SN ratio or a 
bit error rate based on the concrete optical system of this digital hologram memory system and a volume 
multiplex recording method or the proposal about a two dimensional modulation is made, and the research 
from more nearly optical viewpoints, such as effect of the aberration of optical system, is also progressing. 
[0007] The shift multiplex recording method which was shown in reference M D. Psaltis, M.Levene, A.Pu, 
G.Barbastathis and KCurtis;Opt.Lett.20 (1995) 782" at drawing 6 and which is an example of a volume 
multiplex recording method is shown. 

[0008] By the shift multiplex recording method shown in this reference, the hologram record medium 91 is 
made into a disk configuration, the reference beam 96 of the spherical wave acquired through the objective 
lens 95 is irradiated at the hologram record medium 91, and overwrite of two or more holograms is carried 
out to the same field by rotation of the hologram record medium 91 at the same time it carries out the 
Fourier transform of the body light 93 obtained through the space optical modulator 92 with a lens 94 and 
irradiates the hologram record medium 91. For example, if a beam diameter is set to l.Smmphi, another 
hologram to the almost same field can be recorded only by moving the dozens of micrometers hologram 
record medium 91, without producing a cross talk. Since a reference beam 96 is a spherical wave, this uses 
becoming that the include angle of a reference beam 96 changed with migration of the hologram record 
medium 91 , and equivalence. 

[0009] Thus, by rotating an optical recording medium as a disk configuration, record playback of the 
hologram can be carried out in the two-dimensional direction on the front face of a medium, and increment 
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in memory capacity and improvement in a data transfer rate can be aimed at. 

[0010] However, in this way, if it does not double correctly the optical system for record playback, and the 
relative position of an optical recording medium in the both directions of the direction of tracking level on a 
medium front face, and the direction of focusing perpendicular to a medium front face in carrying out record 
playback of the hologram, the SN ratio of record playback will fall in the two-dimensional direction on the 
front face of a medium. Since especially the signal by which record playback is carried out is two- 
dimensional data information as shown in drawing 5 (A), and it is the size of about several 10 micrometers 
even if each of that pixel is large, highly precise alignment is needed. 

[001 1] Therefore, as shown in drawing 5 (B), the pattern Pa for alignment is added to the part of a mxn 
pixel, respectively, a hologram is recorded, and the approach of the four corners in the signal light of the 
MxN pixel of each page which controls the relative position of optical system and an optical recording 
medium by the detecting signal of the part of this pattern Pa for alignment in the hologram diffracted light at 
the time of read-out is considered. 
[0012] 

[Problem(s) to be Solved by the Invention] However, by this approach, among the available MxN pixels in 
each page, it becomes impossible to use a 4xmxn pixel for record playback of data information, and it , 
causes reduction of memory capacity, and the fall of a data transfer rate. Moreover, the thing of a MxN pixel 
is needed for the record playback of the data information for a pixel (MxN-4xmxn) also as the two- 
dimensional space optical modulator for the signal light formation at the time of record, and a two- 
dimensional photodetector for the diffracted-light detection at the time of playback, and the cost rise of a 
space optical modulator and a photodetector is caused, as a result the cost rise of a record regenerative 
apparatus is caused. 

[0013] Then, it enables it to attain low cost-ization of a record regenerative apparatus while it can consider 
alignment of an optical recording medium as optical system and can aim at increment in storage capacity, 
and improvement in a data transfer rate by this, even if this invention does not add the pattern for alignment 
to all the pages of signal light. 
[0014] 

[Means for Solving the Problem] The 1st signal light which holds two-dimensional data information 
according to space intensity distribution, and contains the pattern for alignment by the optical recording 
approach of this invention as the 1st hologram Where it recorded on the optical recording medium, next 
reproduced the diffracted light, it detected said pattern for alignment from the 1st recorded hologram and the 
relative position of signal light and said optical recording medium is controlled by the detecting signal With 
the time of record of said 1st hologram, the polarization angle of a reference beam or signal light is changed 
for the 2nd signal light which holds two-dimensional data information according to space intensity 
distribution, and does not contain the pattern for alignment. As the 2nd hologram It records on the field to 
which said 1st hologram of said optical recording medium is recorded. 

[0015] By the photo-regenerating approach of this invention, two-dimensional data information is held 
according to space intensity distribution, respectively. And the signal light for 2 pages by which the pattern 
for alignment was added only to one page The polarization angle of a reference beam or signal light is 
changed for every page, read to the optical recording medium currently recorded on the same field as a 
hologram, respectively, and light is irradiated. The diffracted light is reproduced from said hologram for 2 
pages to coincidence, said pattern for alignment is detected from the diffracted light, and where the relative 
position of said read-out light and said optical recording medium is controlled by the detecting signal, the 
two-dimensional data information of each page is separated and read in said diffracted light. 
[0016] 

[Function] The ingredient in which optical induced birefringence nature (an optical induction anisotropy, 
optical induction dichroism) is shown can induce the polarization condition of the light which carries out 
incidence to this, and can record the polarization angle (the polarization direction) of incident light. For 
example, if the linearly polarized light is irradiated, induction of the macromolecule which distributed the 
macromolecule which has the radical photoisomerized to a side chain, the polymer liquid crystal, or the 
molecule to photoisomerize is carried out, it produces the anisotropy of a refractive index according to the 
direction of the linearly polarized light, and photoisomerization can record the polarization direction and can 
save it. If a reference beam is irradiated at coincidence at this time, the polarization angle of signal light is 
recordable as a hologram. 

[0017] The usual hologram records by making the polarization direction of signal light (body light) and a 
reference beam into identitas (parallel). Thus, it is recorded or the recorded hologram is called an intensity 
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modulation mold hologram on these specifications. 

[0018] On the other hand, the ingredient in which the above-mentioned optical induced birefringence nature 
is shown can make the polarization direction of signal light and a reference beam able to intersect 
perpendicularly, and can record signal light as a hologram. Thus, it is recorded or the recorded hologram is 
called a polarization modulation mold hologram on these specifications. However, according to two- 
dimensional data information, intensity modulation also of the polarization modulation mold hologram 
should be spatially carried out like the intensity modulation mold hologram. 

[0019] For example, while the signal light of P polarization is recordable as an intensity modulation mold 
hologram with the reference beam of P polarization, it is recordable as a polarization modulation mold 
hologram with the reference beam of S polarization. The signal light of P polarization recorded as an 
intensity modulation mold hologram can be reproduced as the diffracted light of S polarization by the read- 
out light of S polarization, and the signal light of P polarization recorded as a polarization modulation. mold 
hologram can be reproduced as the diffracted light of P polarization by the read-out light of S polarization. 
You may make it change the polarization angle of signal light instead of changing the polarization angle of a 
reference beam at the time of record. 

[0020] By the optical recording approach of this invention, the 1st signal light which holds two-dimensional 
data information according to space intensity distribution, and contains the pattern for alignment first is 
recorded on an optical recording medium as the 1st hologram, for example, intensity modulation mold 
hologram, using this. 

[0021] Next, the diffracted light is reproduced, the pattern for alignment is detected, and the relative position 
of signal light and an optical recording medium is controlled by the detecting signal from the 1st recorded 
hologram, for example, an intensity modulation mold hologram. For example, if the signal light of P 
polarization of the intensity modulation mold hologram as the 1st hologram is recorded by the reference 
beam of P polarization, the hologram diffracted light of S polarization is obtained by the read-out light of S 
polarization, and the pattern for alignment can be detected by it. 

[0022] Thus, it records on the field to which the polarization angle of a reference beam or signal light is 
changed, and the 2nd signal light which is in the condition which considered alignment of an optical 
recording medium as signal light, holds two-dimensional data information according to space intensity 
distribution, and does not contain the pattern for alignment is recorded as for example, a polarization 
modulation mold hologram as the 2nd hologram in it at the time of record of the 1st hologram, the 1st 
hologram, for example, intensity modulation mold hologram, of an optical recording medium. 
[0023] Therefore, the signal light for 2 pages is recordable on the same field of an optical recording medium 
as a hologram, respectively only by adding the pattern for alignment only to the page of signal light 
recorded first. 

[0024] Thus, after carrying out multiplex record, when the intensity modulation mold hologram and 
polarization modulation mold hologram of an optical recording medium read to the field by which multiplex 
record is carried out and irradiate light, an intensity modulation mold hologram and a polarization 
modulation mold hologram are reproducible to coincidence as the diffracted light the diffracted light and the 
polarization direction cross at right angles mutually. For example, when the signal light of P polarization of 
an intensity modulation mold hologram is recorded by the reference beam of P polarization and the signal 
light of P polarization of a polarization modulation mold hologram is recorded by the reference beam of S 
polarization, the diffracted light of P polarization of the diffracted light of S polarization from a polarization 
modulation mold hologram is obtained from an intensity modulation mold hologram by irradiating the read- 
out light of S polarization, respectively. 

[0025] Therefore, by a polarization beam splitter etc., by dividing the hologram diffracted light into S 
polarization component and P polarization component, and detecting each polarization component with a 
separate photodetector, it can dissociate with a high SN ratio and the data information recorded as an 
intensity modulation mold hologram and the data information recorded as a polarization modulation mold 
hologram can be read to coincidence. 

[0026] And alignment of read-out light and an optical recording medium can be made coincidence about the 
hologram for 2 pages of an intensity modulation mold hologram and a polarization modulation mold 
hologram with the pattern for alignment added in this case, one hologram, for example, intensity modulation 
mold hologram. 

[0027] As mentioned above, even if it does not add the pattern for alignment to all the pages of signal light, 
while according to this invention being able to consider alignment of an optical recording medium as optical 
system and being able to aim at increment in storage capacity, and improvement in a data transfer rate by 
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this, low cost-ization of a record regenerative apparatus can be attained. 

[0028] For example, when [ of the four corners in the MxN pixel of the first page ] adding the pattern for 
alignment to the part of a mxn pixel, respectively, in 2 pages, from the conventional approach, to the field of 
the same area of an optical recording medium by the 4xmxn pixel, and data information can be recorded on 
it. On the contrary, from the conventional approach, when recording the conventional approach and the data 
information of tales doses as 2 pages, while being able to make area of the record section of the part small, 
the number of pixels of the space optical modulator for signal light formation and the photodetector for 
diffracted-light detection can be lessened. 
[0029] 

[Embodiment of the Invention] (Example of an optical recording medium) Drawing 1 shows an example of 
the optical recording medium used for the approach of this invention, and forms the polarization induction 
layer 12 in the whole surface side of the transparence substrates 11, such as a glass substrate. 
[0030] The polarization induction layer 12 shows optical induced birefringence nature, and although what 
kind of thing is sufficient as it as long as it is the ingredient which can record polarization information as a 
hologram, the macromolecule which distributed the macromolecule which has the radical photoisomerized 
to a side chain as a desirable example, the polymer liquid crystal, or the molecule to photoisomerize can be 
used for it. Moreover, as the radical to photoisomerize or a molecule, what contains an azobenzene frame, 
for example is suitable. 

[003 1] The polyester which is expressed with the chemical formula shown in drawing 2 as one of the 
desirable examples of the polarization induction layer 12 and which has a cyano azobenzene in a side chain 
can be used. Record of the hologram which has polarization information by the optical induction anisotropy 
by photoisomerization of the cyano azobenzene of a side chain, playback, and elimination are possible for 
this ingredient as indicated by Japanese Patent Application No. No. 32834 [ ten to ] at the detail. 
[0032] In order to record a hologram on a volume target (three dimension), about at least 10 micrometers of 
thickness of the polarization induction layer 12 are the need, and it can enlarge storage capacity, so that it 
enlarges thickness. In addition, the optical-recording-medium 10 whole can also be formed as a polarization 
induction layer which shows optical induced birefringence nature. 

[0033] (Example of optical recording equipment and photo-regenerating equipment) Drawing 3 shows an 
example of the optical recording equipment of this invention, and photo-regenerating equipment. 
[0034] What emits the coherent light which has sensibility in the polarization induction layer of an optical 
recording medium 10 as the light source 21 of the record reproducing head 20 is used. For example, in using 
the polyester which has a cyano azobenzene for the side chain shown in drawing 2 as a polarization 
induction layer, it uses argon laser with a wavelength of 5 1 5nm which has sensibility in this. 
[0035] It is S polarization perpendicular to space, and after passing a spatial filter 22 for the light 1 of this S 
polarization and removing turbulence of a wave front, polarization of the light 1 from the light source 21 is 
made into parallel light with a lens 23, and a beam splitter 24 divides it into the 2 flux of lights further. 
[0036] And a shutter 25 is opened at the time of record, and incidence of the light 2 of P polarization which 
penetrated the beam splitter 24 is carried out to the space optical modulator 26 for signal light formation. 
The binary two-dimensional data image which does not contain the pattern for alignment as contained or 
showed the pattern for alignment as shown in drawing 5 R> 5 (B) to drawing 5 (A) in the space optical 
modulator 26 by the control circuit omitted by a diagram is displayed. According to the value of each pixel 
of a two-dimensional data image, intensity modulation of the light 4 which penetrated the space optical 
modulator 26 by this is carried out spatially, and it turns into signal light of P polarization which holds two- 
dimensional data information according to space intensity distribution. A liquid crystal panel etc. can be 
used as such a space optical modulator 26. 

[0037] The Fourier transform of the signal light 4 of P polarization from this space optical modulator 26 is 
carried out with a lens 27, and the signal light 5 of P polarization after that conversion is irradiated at an 
optical recording medium 10. 

[0038] Incidence of the light 3 of S polarization reflected in coincidence by the beam splitter 24 is carried 
out to the polarization rotation component 28, and the polarization angle of the light which penetrates the 
polarization rotation component 28 is rotated according to the control signal from the control circuit omitted 
by a diagram. Thus, as a polarization rotation component 28 which can rotate the polarization angle of the 
transmitted light, a liquid crystal bulb, a POKKERUSU component, a Faraday cell, 1/2 wavelength plate, 
etc. can be used. 

[0039] At the time of record, the reference beam of P polarization or S polarization is obtained as a light 6 
which penetrated this polarization rotation component 28. And at the time of record, make it reflect by 
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mirror 29a, condense the reference beam 6 of the P polarization or S polarization by lens 29b, it is made to 
reflect by mirror 29c, and the field to which the signal light 5 of an optical recording medium 10 is 
irradiated is irradiated. 

[0040] Into an optical recording medium 10, when a reference beam 6 is [ the space intensity distribution of 
the signal light 5 of P polarization ] P polarization and a reference beam 6 is S polarization as an intensity 
modulation mold hologram, it is recorded as a polarization modulation mold hologram by this, respectively. 
[0041] At the time of playback (read-out), a shutter 25 is closed, the signal light 5 is intercepted, the read- 
out light of S polarization is obtained as a light 6 which penetrated the polarization rotation component 28, 
and this is irradiated to the field to which the hologram of an optical recording medium 10 is recorded. It 
irradiated and reads, and light 6 is diffracted by the hologram and the diffracted light 7 is obtained on the 
optical path of the signal light 5. 

[0042] When the read-out light 6 of S polarization is irradiated only in the condition that the signal light 5 of 
P polarization is recorded on the beginning in the hologram multiplex record mentioned later by the 
reference beam 6 of P polarization as an intensity modulation mold hologram, the diffracted light of S 
polarization from an intensity modulation mold hologram is obtained as the diffracted light 7. Moreover, 
when the read-out light 6 of S polarization is irradiated after multiplex record of an intensity modulation 
mold hologram and the polarization modulation mold hologram was carried out to the same field of an 
optical recording medium 10, the component of S polarization from an intensity modulation mold hologram 
and the component of P polarization from a polarization modulation mold hologram are obtained as the 
diffracted light 7. 

[0043] It is made into parallel light with a lens 51, carries out incidence to a polarization beam splitter 52, 
and it separates into S polarization component 8 reflected by the polarization beam splitter 52, and P 
polarization component 9 which penetrated the polarization beam splitter 52, and image formation of the S 
polarization component 8 is carried out on 53s of photodetectors, and the space intensity distribution are 
read, and it reads [ the diffracted light 7 carries out image formation of the P polarization component 9 on 
photodetector 53p, and ] the space intensity distribution. Therefore, it can dissociate with a high SN ratio 
and the data information recorded as an intensity modulation mold hologram and the data information 
recorded as a polarization modulation mold hologram can be read to coincidence. 
[0044] (Example of hologram multiplex record) With the equipment mentioned above, in carrying out 
multiplex record of an intensity modulation mold hologram and the polarization modulation mold hologram 
to the same field of an optical recording medium 10 As the multiplex record manipulation routine 100 of 
drawing 4 shows, while obtaining what contains the pattern for alignment as shown in drawing 5 (B) as a 
signal light 5 of P polarization (4) in step 101 first The reference beam of P polarization is obtained as a 
light 6 which penetrated the polarization rotation component 28, both are irradiated at coincidence at an 
optical recording medium 10, and an intensity modulation mold hologram is recorded into an optical 
recording medium 1 0. 

[0045] next, as a light 6 which the signal light 5 intercepted and penetrated the polarization rotation 
component 28 in step 102 Obtain the read-out light of S polarization, and irradiate an optical recording 
medium 10 and this is reproduced as the diffracted light 8 of S polarization by the intensity modulation mold 
hologram recorded on the optical recording medium 10 at step 101. 53s of photodetectors detects the 
reinforcement, the head migration device 60 and a motor 40 are controlled by the control circuit 70 based on 
the detecting signal of the pattern for alignment contained in the intensity modulation mold hologram, and 
alignment of an optical recording medium 10 is considered as the record reproducing head 20. 
[0046] And if alignment of an optical recording medium 10 is considered as the record reproducing head 20 
in this way, it will set to step 103 next. While obtaining what does not contain the pattern for alignment as 
shown in drawing 5 (A) as a signal light 5 of P polarization (4), the light 6 which penetrated the polarization 
rotation component 28 Both are irradiated as a reference beam at coincidence to the field to which the 
intensity modulation mold hologram of an optical recording medium 10 is recorded with S polarization, all 
over the field, multiplex is carried out to an intensity modulation mold hologram, and a polarization 
modulation mold hologram is recorded. 

[0047] Although the signal light 5 penetrates an optical recording medium 10 and carries out incidence to a 
polarization beam splitter 52 through a lens 51 at step 103, since the signal light 5 is P polarization, the 
position control by the control circuit 70 based on detection of S polarization component 8 by 53s of 
photodetectors is not affected. 

[0048] (Example of hologram multiplex playback) In reproducing to coincidence the intensity modulation 
mold hologram and polarization modulation mold hologram by which multiplex record was carried out by 
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the above-mentioned approach, the signal light 5 intercepts, obtains the read-out light of S polarization as a 
light 6 which penetrated the polarization rotation component 28, and irradiates this to the field to which 
multiplex record of the intensity modulation mold hologram and polarization modulation mold hologram of 
an optical recording medium 1 0 is carried out. 

[0049] The diffracted light 8 of S polarization is obtained by this as the diffracted light from the intensity 
modulation mold hologram containing the pattern for alignment, and the diffracted light 9 of P polarization 
is obtained as the diffracted light from the polarization modulation mold hologram which does not contain 
the pattern for alignment. Therefore, based on the detecting signal of the pattern for alignment by 53s of 
photodetectors, the head migration device 60 and a motor 40 are controlled by the control circuit 70, and the 
alignment of the record reproducing head 20 and an optical recording medium 10 is made. 
[0050] Where alignment is carried out in this way, and in 53 s of photodetectors The data information 
recorded as an intensity modulation mold hologram is read in parts other than the pattern for alignment of 
the diffracted light 8 of S polarization from an intensity modulation mold hologram. In photodetector 53p 
The data information recorded as a polarization modulation mold hologram is read in the diffracted light 9 
of P polarization from a polarization modulation mold hologram. The data information recorded as an 
intensity modulation mold hologram and the data information recorded as a polarization modulation mold 
hologram can be separated with a high SN ratio, and it can reproduce to coincidence. 

[0051] (Verification by experiment) With the approach and equipment which were mentioned above, record 
playback of two-dimensional data information was actually tried. As an optical recording medium 10, the Ar 
ion laser with a wavelength of 515nm mentioned above was used for the side chain as the light source 21 
using the thing in which the polyester which has a cyano azobenzene was formed, as a polarization 
induction layer. The signal light and the reference beam at the time of record made about 0.5 W/cm2 and 
read-out light at the time of playback 0. 1 5 W/cm2. As a space optical modulator 26, the magnitude of 1 
pixel used the 640x480-pixel liquid crystal panel for projectors by 42micrometerx42micrometer. 
[0052] Consequently, the intensity modulation mold hologram and the polarization modulation mold 
hologram were recordable on the same field of an optical recording medium, and each was able to be 
reproduced good as a two-dimensional binary picture of S polarization component 8 and P polarization 
component 9, without producing a cross talk. Moreover, the highly precise alignment of a pixel unit was 
realizable with the pattern for alignment added to the intensity modulation mold hologram. 
[0053] (Equipment only only for records and for playbacks) Although the example of drawing 3 is the case 
where it enables it for one equipment to perform record and playback, it can also be used as the equipment 
only only for records (however, the hologram playback for alignment is included), and for playbacks. With 
the equipment only for records, in a polarization beam splitter 52 and the above-mentioned example, 
photodetector 53p is unnecessary and formation of small lightweight of a recording head and low cost- 
ization of a recording device can be realized by excepting these. With the equipment only for playbacks, the 
beam splitter 24 and the polarization rotation component 28 are still more unnecessary, and formation of 
small lightweight of the reproducing head and low cost-ization of a regenerative apparatus can be realized a 
shutter 25, the space optical modulator 26 and a lens 27, and by excepting these depending on a 
configuration. 
[0054] 

[Effect of the Invention] While according to this invention being able to consider alignment of an optical 
recording medium as optical system and being able to aim at increment in storage capacity, and 
improvement in a data transfer rate by this even if it does not add the pattern for alignment to all the pages 
of signal light as mentioned above, low cost-ization of a record regenerative apparatus can be attained. 
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